A Gram-staining-negative, rod-shaped, motile bacterium, designated WD12
The genus Pseudoxanthomonas with the type species Pseudoxanthomonas broegbernensis, within the family Xanthomonadaceae in the order Xanthomonadales of the class Gammaproteobacteria [1] was described by Finkmann et al. [2] to accommodate a Gram-stain-negative, aerobic, rodshaped bacterium possessing ubiquinone-8(Q-8) and iso-C 15 : 0 and anteiso-C 15 : 0 as the major quinone and cellular fatty acids, respectively. Following the first genus description, the widely distributed genus Pseudoxanthomonas has been emended by Thierry et al. [3] and Lee et al. [4] as nonendospore-forming, mesophilic and slightly alkalophilic, motile or non-motile, oxidase-positive and heterotrophic, with 65-70 mol% DNA G+G content. At the time of writing, the genus Pseudoxanthomonas comprises 17 species with validly published names, which have been isolated from various environments such as soils, water samples, a hot spring and compost [5] .
During screening of protease-producing bacteria, strain WD12
T was isolated from a rotten tree at Chungbuk National University of South Korea [6] and selected to determine its exact taxonomic position. For isolation of bacteria, the rotten tree samples collected in sterile tubes at Chungbuk National University (36 37¢ 30.0 † N, 127 27¢
19.0 † E) were mixed, serially diluted with distilled water and spread onto R2A agar medium (Difco). The plates were incubated at 25 C for 3 days. Single colonies on the plates were purified by repeatedly transferring them onto new R2A agar and subjected to incubation. After isolation, WD12
T was routinely cultured on R2A agar at 30 C for 3 days and stored at À80 C in R2A broth supplemented with 25 % (w/v) glycerol.
For phylogenetic analysis, the genomic DNA of WD12 T was extracted using a genomic DNA extraction kit (Biofact). The 16S rRNA gene was amplified from the chromosomal DNA using the universal bacterial primer set, 27F and 1492R and thermal profiles used for PCR [7] . The purified PCR product was sequenced by Biofact. (Daejeon, South Korea) using primers 27F, 337F, 805R and 1492R [8] . A full sequence of the 16S rRNA gene was assembled using SeqMan software (DNASTAR). The 16S rRNA gene sequences of related taxa were obtained from the GenBank database. Nucleotide similarity values of the 16S rRNA gene sequence were calculated using the EzTaxon program (www.eztaxon.org) [9] . Multiple alignments were performed using the CLUSTAL X (2.0) program [10] . Gaps were edited in the BioEdit program [11] . The evolutionary distances were calculated using the Kimura two-parameter model [12] . Phylogenetic trees were reconstructed by using the neighbour-joining [13] , maximum-parsimony [14] and maximum-likelihood method [15] algorithms in the MEGA 7.0 program [16] with bootstrap values based on 1000 replications.
The results of phylogenetic analysis based on determined 16S rRNA gene sequences (1487 bp for WD12 T ) indicated that WD12
T was affiliated with the genus Pseudoxanthomonas (Fig. 1) . The tree topologies inferred from three trees consistently showed that WD12
T formed a clade with Pseudoxanthomonas mexicana AMX 26B
T and Pseudoxanthomonas japonensis T with high bootstrap values (Fig. 1) . The sequence similarity calculation using the EzTaxon-e server [9] indicated that the closest relatives of WD12 T were P. mexicana AMX 26B
T (98. Gram reaction was determined using the BD Gram stain kit according to the instructions of the manufacturer (BD) and non-staining method as described by Buck [17] . Morphology of the cells was determined from direct observations of fresh cultures using light microscopy (Nikon). Transmission electron microscopy (Tecnai G2 Sprite; REI; at the Korean Basic Science Institute) was performed after negative staining with 1 % (w/v) phosphotungstic acid. Catalase activity was assessed by the production of oxygen bubbles in 3 % (v/v) H 2 O 2 and oxidase activity was assessed using an oxidase reagent (bioM erieux) according to the manufacturer's instructions after cultivation for 2 days at 30 C on R2A agar. WD12
T was Gram-staining-negative and catalase-and oxidase positive, with rod-shaped cells that each possessed a
Xanthomonas sacchari LMG 471 T (Y10766)
Xanthomonas campestris LMG 568 T (X95917)
Stenotrophomonas acidaminiphila AMX 19 T (AF273080)

Stenotrophomonas maltophilia ATCC 13637 T (AB294553)
Pseudoxanthomonas yeongjuensis GR12-1 T (DQ438977)
Pseudoxanthomonas gei ZFJR-3 T (KF387628)
Pseudoxanthomonas sacheonensis BD-c54 T (EF575564)
Pseudoxanthomonas wuyuanensis XC21-2 T (JN247803)
Pseudoxanthomonas dokdonensis DS-16 T (DQ178977)
Pseudoxanthomonas spadix IMMIB AFH-5 T (AM418384)
Pseudoxanthomonas kalamensis JA40 T (AY686710)
Pseudoxanthomonas sangjuensis 5GH38-5 T (KJ607172)
Pseudoxanthomonas mexicana AMX 26B T (AF273082)
Pseudoxanthomonas japonensis 12-3 T (AB008507)
Pseudoxanthomonas putridarboris WD12 T (GU908487)
Pseudoxanthomonas taiwanensis CB-226 T (AF427039)
Pseudoxanthomonas suwonensis 4M1 T (AY927994)
Pseudoxanthomonas kaohsiungensis J36 T (AY650027)
Pseudoxanthomonas koreensis T7-09 T (AY550263)
Pseudoxanthomonas daejeonensis TR6-08 T (AY550264)
Pseudoxanthomonas indica P15 T (EF424397)
Lysobacter enzymogenes Hydrolysis of colloidal chitin (0.5 %, w/v), carboxymethyl cellulose (0.5 %, w/v), skim milk (1.0 %, w/v), Tween 80 (1.0 %, v/v), xylan (1.0 %, w/v) and starch (soluble starch, 1.0 %, w/v) was evaluated using R2A agar as the basal medium after 5 days of incubation [18] . The DNase test was assessed on DNase test agar (Difco) and production of H 2 S was examined using Triple sugar iron agar (Difco). Methyl red and Voges-Proskauer tests were performed using MR-VP medium (Difco) and acid production from several carbohydrates were determined using API50 CHB/E medium (bioM erieux). Utilization of various carbohydrates and additional physiological characteristics were determined using API 50CH, API 20NE and API ZYM galleries (bio-M erieux) according to the instructions of the manufacturer. Growth at 4, 10, 25, 30, 35, 37, 40 and 45 C was assessed after 5 days incubation on R2A medium. The pH range for growth was assessed in NB broth pH-adjusted with citratephosphate buffer (pH 5-6), potassium phosphate buffer (pH [6] [7] [8] or Tris/HCl buffer (pH 8-9); pH was checked after sterilization. Requirement for and tolerance of NaCl were evaluated on R2A agar supplemented with 0-8 % (w/v) NaCl (in 1.0 % increments) and incubated at 30 C for 5 days. Growth was evaluated on several bacteriological media; nutrient agar (NA, Difco), trypticase soy agar (TSA, Difco) and MacConkey agar (Difco). Growth under anaerobic conditions was assessed after 7 days of incubation on R2A agar at 30 C in the GasPak EZ anaerobic container system (BD).
Physiological characteristics of WD12
T are summarized in the species description and comparisons of selected characteristics with related type strains are shown in Table 1 . Although WD12
T branched with P. mexicana DSM 17121 T and P. japonensis DSM 17109 T in the phylogenetic tree, it could be discriminated on the basis of assimilation of arbutin and potassium 5-ketogluconate and growth at 40 C from P. mexicana DSM 17121 T and P. japonensis DSM 17109
T .
For the analysis of cellular fatty acids WD12 T and the four reference strains were cultivated at 30 C on a R2A agar (Difco) for 3 days. The cells of all strains were harvested at the early stationary phase of growth. The cellular fatty acids were saponified, methylated and extracted according to the protocol of the Sherlock Microbial Identification System (MIDI) by using the TSBA 40 method. Extracts were then analyzed by gas chromatograph (6890 N; Hewlett Packard) and identified by comparing the fatty acid profiles to the TSBA 40 database provided with the Sherlock software 4.0 [19] . Isoprenoid quinones were extracted with chloroform/ methanol (2 : 1, v/v), evaporated under vacuum conditions, and reextracted in n-hexane-water (1 : 1, v/v). Then, the crude quinone in n-hexane was purified using Sep-Pak Vac Cartridges Silica (Waters) and subsequently analyzed by HPLC, as previously described [20] . Polar lipids were extracted using a biphasic mixture of petroleum ether and methanolic saline [21] and identified by two-dimensional TLC followed by spraying with appropriate detection reagents [22] .
The fatty acid compositions of WD12 T and reference strains are shown in Table 2 . The major fatty acids of WD12 T were iso-C 16 : 0 (19.8 %), C 16 : 0 (10.0 %), cyclo C 17 : 0 (8.0 %), iso-C 15 : 0 (7.3 %), summed feature 3 (comprising C 16 : 1 !7c/iso-C 15 : 0 2-OH; 6.4 %) and anteiso-C 15 : 0 (5.8 %). The fatty acid iso-C 13 : 0 3-OH was not detected in WD12 T [3] . Considering the six predominant cellular fatty acids, the fatty acids profiles is more or less similar to those of closely related type strains ( Table 2 ). The differences in the proportions of fatty acids between this study and other original descriptions [3, 23, 24 ] may have been caused by different medium, cultivation, extraction or analytical conditions. The major respiratory quinone was ubiquinone-8 (Q-8) consistent with the phenotypes of members of the genus Pseudoxanthomonas [2] . The polar lipids extracted from WD12
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(PG), an unknown aminolipid and an unidentified lipid (Fig. S2) , which have also been detected in other species of the genus Pseudoxanthomonas [4, [25] [26] [27] [28] .
For the measurement of G+C content of the chromosomal DNA, the genomic DNA of strains was extracted and purified using a genomic DNA extraction kit (Biofact), enzymatically degraded into nucleosides and the G+C content of DNA was determined as described by Mesbah et al. [29] using reverse-phase HPLC. T were 22±1, 23±2, 13±0, 16±1, 14±1, 15±0, 26±1 and 6±0 %, respectively, demonstrating clearly that the isolate represented a novel species [31, 32] .
Therefore, on the basis of the data obtained in this polyphasic taxonomy study, WD12 T should be classified as representing a member of the genus Pseudoxanthomonas as the type strain of a novel species, for which the name Pseudoxanthomonas putridarboris sp. nov. is proposed.
DESCRIPTION OF PSEUDOXANTHOMONAS PUTRIDARBORIS SP. NOV.
Pseudoxanthomonas putridarboris (pu.trid.ar'bo.ris. L. adj. putridus rotten; L. fem. n. arbor, -oris a tree; N.L. gen. n. putridarboris of a rotten tree).
Cells are Gram-staining-negative, aerobic, motile by means of a monotrichous flagellum, and slightly curved rods, approximately 0.4-0.7 µm in diameter and 1.2-2.0 µm in length for two day's culture on R2A medium. Colonies grown on a R2A agar (Difco) for 2 days are 2.0-4.0 mm in diameter, smooth, circular, non-glossy, yellow and convex. Growth occurs on TSA, R2A and NA, but not on MacConkey agar. Grows at 10-40 C (optimum 30-37 C) and at pH 6.0-8.5 (optimum pH 7.0-7.5), and in the presence of 0-3.0 % (w/v) NaCl (optimum without added NaCl). Catalase and oxidase activity are present. Nitrate is not reduced. Indole production, H 2 S production, and L-arginine dihydrolase, urease and b-galactosi- The type strain, WD12 T (=KACC 15045 T =LMG 25968 T ) was isolated from a decayed tree at Chungbuk National University, Chungbuk, Korea. The G+C content of genomic DNA of the type strain is 69.1 mol% (as determined by HPLC).
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